A target is hidden in one of several possible locations, and the objective is to nd the target as fast as possible. One common measure of eectiveness for the search process is the expected time of the search. This type of search optimization problem has been addressed and solved in the literature for the case where the searcher has imperfect sensitivity (possible false negative results), but perfect specicity (no false positive detections). In this paper, which is motivated by recent military and homeland security search situations, we extend the results to the case where the search is subject to false positive detections. ueywordsX disrete serhD imperfet speiityD uniformly optimlF 1 Introduction hisrete serh prolems hve een out of vogue for over two dedesF roweverD reent defense prolemsD suh s serhing for hostge hidden in ity @eFgFD reltively reent events in the qz stripA or deteting improvised explosive devies @sihA in srqD hve undersored the need for eient nd eetive serh methods for deteting trgets of vrious typesF e onsider surveillne systemD the purpose of whih is to nd trget tht is hidden in one out of n possile lotionsF he trget lotion is unertin ut there is some prior informtion tht is quntied in prior proility distriutionF he surveillne system omprises sensor nd verition temF he sensorD whih serhes sequentilly the n lotionsD is imperfet nd therefore its ues re sujet to errorsF he verition temD whih mkes no errorsD investigtes positive detetions y the imperfet sensor nd veries if they re true or flseF uh serh proess tkes timeD nd the ojetive is to nd serh poliy tht minimizes the expeted serh time until the trget is found or optimizes some other mesures of eetiveness @wyisA suh s the proility of detetionF hisrete serh prolems of the type mentioned ove re not newF yptiml whereout is studied in I nd TF ghew Q onsiders n optiml serh with stopping rule where I
1 Introduction hisrete serh prolems hve een out of vogue for over two dedesF roweverD reent defense prolemsD suh s serhing for hostge hidden in ity @eFgFD reltively reent events in the qz stripA or deteting improvised explosive devies @sihA in srqD hve undersored the need for eient nd eetive serh methods for deteting trgets of vrious typesF e onsider surveillne systemD the purpose of whih is to nd trget tht is hidden in one out of n possile lotionsF he trget lotion is unertin ut there is some prior informtion tht is quntied in prior proility distriutionF he surveillne system omprises sensor nd verition temF he sensorD whih serhes sequentilly the n lotionsD is imperfet nd therefore its ues re sujet to errorsF he verition temD whih mkes no errorsD investigtes positive detetions y the imperfet sensor nd veries if they re true or flseF uh serh proess tkes timeD nd the ojetive is to nd serh poliy tht minimizes the expeted serh time until the trget is found or optimizes some other mesures of eetiveness @wyisA suh s the proility of detetionF hisrete serh prolems of the type mentioned ove re not newF yptiml whereout is studied in I nd TF ghew Q onsiders n optiml serh with stopping rule where ll serh outomes re independentD onditionl on the lotion of the serhed ojet nd the serh poliyF sn nother pper ghew R onsiders disrete serhD where the trget my not e present in one of the serhed ells nd the prolem is when to stop the serhF imilr prolems re disussed in VF egener IP investigtes serh proess where the serh time of ell depends on the numer of serhes so frF e minimum ost serh prolem{similr to the one presented ove{is disussed in WD where only one serh mode is onsidered nd the sensor hs perfet speiityF yther disrete serh prolems re studied in PD UD IQD IHF tone II gives omprehensive nd detiled nlysis of oth mximum proility nd minimum ost serh modelsF ell of the forementioned referenes ssume tht the sensor hs perfet speiityD tht isD if it reords detetionD the trget is foundF yur model relxes this ssumption nd extends lssil disrete serh theory to inorporte flseEpositive errorsD whih re relisti phenomen in mny defense nd homelnd seurity situtionsF hile some uthors @eFgFD hnskin SA hve onsidered the eet of flse positive detetions in the presene of deoysD to the est of our knowledgeD our model is the rst diret generliztion of the lssil disrete serh prolemF snorporting imperfet speiity neessittes the introdution of n investigtion stge following detetionF he spei ontriutions of this pper reX e show tht greedy poliy is optiml when eh positive detetion y the serh sensor is followed y n investigtion y the verition temF e derive the expeted time of the serh under the ove onditionsF sf the verition time is signintly longer thn the serh timeD n lterntive wyi is the proility tht the rst detetion is true oneF e show tht greedy poliy is optiml for this wyiD tooF nder ertin relisti serh onditionsD we show tht the greedy serh rule is lso uniformly optimlF he pper is orgnized s followsF sn etion PD we introdue nottion nd formulte the prolemF sn etion QD we prove the optimlity of ertin greedy rule for the minimumEost serh prolemF sn etion RD we exmine two speil ses of the model nd show tht greedy rule is optiml lso for proility oriented ojetivesF etion S gives summry of the results nd riey disusses future reserhF 2
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